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Using a nationally representative sample of 142783 middle school (13–15 years old) and high school (16–18 years old) students
in South Korea, this study examined whether (1) overweight and obesity are more likely to be associated with lower self-reported
school performance; (2) overweight and obese students are more likely to enrol in a vocational high school as opposed to a general
high school; (3) the association between obesity and poorer self-reported school performance is mediated through body image
stress and health status. We found that excess weight was negatively associated with self-reported school performance among
middle and general high school students, and that obese students had a higher probability of being enrolled in a vocational over a
general high school. We did not ﬁnd strong evidence on the mediating role of body image stress and health status.
1.Introduction
Obesity is a growing public health problem worldwide [1].
In addition to the well-known negative health consequences,
recent studies have found that obesity is associated with
poorer labor market outcomes among adults, including
longer spells of unemployment and lower wages [2–6]. It
is possible that these labor market eﬀects are a direct result
of adverse health consequences that lower the marginal
productoflaboramongobeseworkers[5].However,because
poorer labor market outcomes are evident in younger obese
populations [7], where the adverse health eﬀects of obesity
are small, it is likely that other factors are at least partly
responsible.
One hypothesis is that the negative labor market impacts
of obesity are owed to a lower stock of education, which also
reduces the marginal product of labor and thus suppresses
wages among obese individuals [7]. Consistent with this
hypothesis, Fowler-Brown et al. report that adolescent obe-
sity is associated with a lower likelihood of college com-
pletion [8]. Given this ﬁnding, one natural question is how
earlyinlifeandthroughwhatmechanismexcessweightleads
to poorer educational outcomes.
For adolescents, a negative association between excess
weight and school performance has been shown in several
studies in the USA and Europe [9–11]a sw e l la si n
Asian countries [12, 13]. Results for younger ages are less
consistent. For example, Mo-suwan et al. [13] found that
overweight and becoming overweight was associated with
poorer school performance among young adolescents (7th–
9th graders), but not among children (3rd–6th graders).
Other studies, however, found that excess weight was asso-
ciated with adverse school outcomes even during the ﬁrst six
years in school [14–16].
Several studies note that the association between excess
weight and lower school performance was explained largely
by individual orfamilycharacteristics,orby othercontextual
factors of the school environment [14, 16]. For example,
Crosnoe and Muller [17] ﬁnd that the negative association
between excess weight and academic achievement is more
pronounced in school contexts where stigmatization of
obesity is more likely, such as in schools with higher rates
of romantic activity (based on adolescent reports of current
romantic involvement with a speciﬁc person) and a lower
average body size. Krukowski et al. [18] ﬁnd that weight-
based teasing mediates the association between overweight2 Journal of Obesity
and poorer academic performance. The paper suggests that
the psychological stress associated with obesity may be an
important mediator of lower school performance.
In this study, we revisit the relationship between excess
weight and self-reported school performance among ado-
lescents using a large, nationally representative sample of
South Korean adolescents (7th–12th grade). Extending this
body of literature to South Korea is interesting in light of the
growing obesity epidemic in Asia and because South Korean
culture places signiﬁcant emphasis on conforming to social
norms. As a result, the psychological stress associated with
excessweightmaybemorepronounced[19],andtheadverse
eﬀects of obesity on self-reported school performance may
be greater than in the USA or in other western countries
where childhood obesity rates are much higher and perhaps
less stigmatized. The negative health eﬀects of obesity may
be small among adolescents as a group; nonetheless, it is
possible that these adverse health eﬀects may be considerable
among older obese adolescents. Hence, we examine whether
health status serves as a mediator of poorer school perfor-
mance among obese adolescents, with reference to potential
diﬀerences between younger and older adolescents.
Given this motivation, we test three hypotheses: (1)
overweight and obesity are more likely to be associated
with lower self-reported school performance; (2) overweight
and obese children are more likely to enrol in a vocational
high school as opposed to a general high school; (3) the
association between obesity and poorer school performance
is mediated through body image stress and poorer health. In
particular,weexaminehowtherelationshipsdescribedinthe
hypotheses may vary by gender and school type.
2.SubjectsandMethods
2.1. Data. This study used a sample of 142 783 adolescents
from the 2006 and 2007 Korean Youth Health Risk Behavior
Online Survey—an annually repeated, cross-sectional survey
designed to monitor adolescent health behavior and risk
factors. The survey used a multistage, cluster-sample design
to obtain a nationally representative sample of middle school
(ages of 13−15 years) and high school students (ages of
16−18 years) in South Korea. Response rates were 91%
(71404 out of the target sample of 78593) in 2006 and 95%
(74698 out of the target sample of 78834) in 2007 [20].
After receiving directions from a trained support teacher,
respondents anonymously completed the survey in a school
computer room.
2.2. Variables. Our ﬁrst dependent variable was a ﬁve-
category ordinal variable of self-reported school perfor-
mance (Low, Mid-low, Middle, Mid-high, and High)d e r i v e d
from the survey question, “What is your school performance
during thepast12months?”Althoughthisvariableissubjec-
tive in nature, Korean adolescents receive feedback on their
schoolperformance(basedongradingonthecurve)through
frequentstandardizedtestsandcanreportaccuratelyontheir
schoolperformance.Ourseconddependentvariableofinter-
est was a binary outcome for enrolment in a vocational high
school (versus general high school). In the Korean secondary
education system, middle school students advance to either
a general or vocational high school (roughly 25% in 2005).
Compared with students in general high schools, students
in vocational high schools are more likely to drop out from
school and less likely to enter college upon graduation [21].
The primary independent variables indicating weight
status were based on gender- and age-speciﬁc cut-oﬀ points
for body mass index (BMI) according to the Korea Centers
for Disease Control and Prevention criteria (obesity: ≥95th
percentile, overweight: ≥85th percentile but <95th per-
centile, normal weight: ≥5th percentile but <85th percentile,
and underweight: <5th percentile) [22, 23]. For example,
BMI cut-oﬀ points among male adolescents aged 15 were
27.77 (95th percentile), 24.74 (95th percentile), and 16.83
(5th percentile), respectively; the corresponding cut-oﬀ
points for female adolescents aged 15 were 26.11, 23.67, and
16.78.
Two potential mediators were considered: self-reported
body image stress (a binary indicator variable) and self-
reported health status (Excellent, Good, Fair, Poor, or Very
poor)[ 24–26]. The binary variable of body image stress was
deﬁned as “1” (versus “0” otherwise) if the respondent chose
physical appearance to the question, “What is the major
cause of stress for your life?” Other explanatory variables
included a number of factors that may inﬂuence adolescent
school performance: both father’s and mother’s education
levels (College or more, High school, Middle school, or Don’t
know); household economic status (High, Middle, or Low)
and number of cars (0, 1, or 2+); whether the respondent has
his/her own bedroom; number of computers at home (0, 1,
2, or 3+); residential area type (Metropolitan, Rural, or Mid-
sized town); school level within each school type (1st, 2nd, or
3rd); survey year (2007 versus 2006).
2.3. Statistical Analysis. Ordered probit models were esti-
mated to examine the associations between self-reported
school performance and weight status, controlling for the
full set of other explanatory variables. Separate analyses
were conducted by gender (male and female) and school
type (middle school, general high, and vocational high).
Using parameter estimates from these six ordered probit
models, we obtained mean predicted probabilities for each
of the ﬁve categories of self-reported school performance
by weight status. To examine the potential mediating role
of body image stress and health status, we re-estimated
similar ordered probit models three more times, each using
ad i ﬀerent restricted set of explanatory variables from the
full model, namely, without body image stress, without
health status, and without body image stress and health
status.Finally,weestimatedaprobitmodeloftheprobability
of a ﬁrst-year high school student being enrolled in a
vocational (versus general) high school. This probit model
was estimated among ﬁrst-year high school students only to
abstractfromtheissueofreversecausality,whereschooltype
could aﬀect weight status. Sampling weights and clustering
were taken into account. Stata 12.0 was used for all analyses
(StataCorp, College Station, TX).Journal of Obesity 3
Table 1: Summary statistics of the study sample (N = 142783).
Variables Underweight Normal weight Overweight Obesity
(n = 9649) (n = 114291) (n = 12788) (n = 6055)
Self-reported school performance
High 13.4 13.3 11.3 9.5
Mid-high 23.3 26.0 24.7 21.2
Middle 26.1 26.9 25.3 24.7
Mid-low 24.3 23.3 26.1 27.5
Low 12.9 10.4 12.6 17.1
Body image stress 9.1 9.9 14.1 17.7
Health status
Excellent 10.8 17.3 17.7 13.9
Good 35.9 46.6 45.4 42.1
Fair 36.0 28.1 28.3 31.6
Poor 15.8 7.6 8.1 11.2
Very poor 1.6 0.5 0.5 1.2
Father’s education
College or more 39.7 42.9 40.3 34.9
High school 39.1 38.4 39.9 42.3
Middle school 7.1 6.9 7.5 9.6
Don’t know 14.1 11.8 12.3 13.2
Mother’s education
College or more 27.1 29.2 27.0 24.0
High school 49.6 50.3 51.3 50.4
Middle school 8.7 8.1 8.9 11.7
Don’t know 14.6 12.4 12.9 13.9
Household economic status
High 6.4 6.9 7.3 6.0
Middle 87.8 88.1 86.6 85.7
Low 5.9 5.0 6.1 8.3
Number of cars at home
0 19.3 16.8 17.9 19.7
1 58.7 58.0 56.7 56.0
2 or more 22.0 25.1 25.4 24.4
No bedroom for the student 25.5 23.2 23.7 24.2
Number of computers at home
0 4.4 3.6 3.6 4.2
1 62.4 62.5 61.9 62.7
2 26.4 26.8 27.6 26.4
3 or more 6.9 7.1 7.0 6.7
Residence area
Metropolitan 50.2 51.5 53.3 53.8
Rural 7.6 7.2 7.2 7.7
Mid-sized town 42.2 41.3 39.6 38.5
Notes: All numbers are in percent. Sampling weights are applied.
3. Results
Table 1 presents summary statistics for the study sample
by weight status. Overall, obesity is associated with lower
self-reported school performance: 17.1% of obese students
report the lowest category of school performance (Low)
comparedwithonly10.4%amongthosewithnormalweight.
Compared with other categories of weight status, a higher
percentage of obese students report body image stress and
very poor health status. In terms of other socioeconomic
indicators, obesity is associated with lower economic status.
Predicted probabilities by weight status for each of the
ﬁve categories of self-reported school performance from the
ordered probit models are shown in Table 2. All else being4 Journal of Obesity
Table 2: Predicted probabilities for self-reported school performance categories by weight status.
Sample by gender and
school type
Mean of predicted probabilities (%) for each category of self-reported school performance by
weight status (95% Conﬁdence Interval)
P a n e lA :M a l e Underweight Normal weight Overweight Obesity
Middle school
(N = 39213) High 13.9 (13.0, 14.8) 15.1 (14.7, 15.5) 13.1 (12.4, 13.9) 11.4 (10.4, 12.3)
Mid-high 24.4 (23.7, 25.1) 25.2 (24.8, 25.6) 23.8 (23.2, 24.5) 22.4 (21.4, 23.3)
Middle 26.5 (26.1, 27.0) 26.4 (26.0, 26.9) 26.6 (26.1, 27.0) 26.5 (26.1, 26.9)
Mid-low 23.1 (22.3, 23.9) 22.2 (21.8, 22.6) 23.7 (23.0, 24.4) 25.1 (24.2, 26.0)
Low 12.1 (11.3, 12.9) 11.1 (10.8, 11.4) 12.8 (12.1, 13.5) 14.7 (13.6, 15.8)
General high school
(N = 24988) High 10.7 (9.7, 11.8) 12.1 (11.7, 12.5) 11.8 (11.0, 12.7) 8.8 (7.8, 9.8)
Mid-high 24.4 (23.3, 25.6) 25.7 (25.2, 26.3) 25.5 (24.6, 26.4) 22.3 (21.1, 23.5)
Middle 27.8 (27.3, 28.4) 27.8 (27.3, 28.4) 27.8 (27.3, 28.4) 27.6 (27.0, 28.2)
Mid-low 25.0 (23.8, 26.1) 23.7 (23.2, 24.2) 23.9 (23.0, 24.8) 26.8 (25.8, 27.9)
Low 12.0 (10.9, 13.2) 10.7 (10.3, 11.1) 10.9 (10.1, 11.7) 14.4 (13.0, 15.8)
Vocational high
school
(N = 10600) High 12.3 (10.8, 13.7) 12.0 (11.3, 12.7) 11.9 (10.5, 13.2) 10.5 (9.0, 12.0)
Mid-high 23.6 (22.2, 25.0) 23.4 (22.6, 24.3) 23.3 (22.0, 24.6) 22.1 (20.4, 23.7)
Middle 25.5 (24.7, 26.3) 25.5 (24.6, 26.3) 25.5 (24.6, 26.3) 25.3 (24.4, 26.2)
Mid-low 25.1 (23.7, 26.4) 25.3 (24.4, 26.1) 25.4 (24.2, 26.7) 26.5 (25.0, 28.0)
Low 13.5 (12.0, 15.1) 13.8 (13.1, 14.5) 14.0 (12.6, 15.4) 15.6 (13.6, 17.6)
P a n e lB :F e m a l e Underweight Normal weight Overweight Obesity
Middle school
(N = 35214) High 13.9 (13.0, 14.9) 14.5 (14.1, 14.8) 11.7 (10.9, 12.4) 8.8 (7.9, 9.8)
Mid-high 25.9 (25.1, 26.8) 26.3 (25.8, 26.8) 24.1 (23.4, 24.8) 21.2 (20.1, 22.3)
Middle 26.2 (25.8, 26.7) 26.2 (25.7, 26.6) 26.3 (25.9, 26.8) 26.0 (25.4, 26.5)
Mid-low 23.4 (22.5, 24.3) 23.0 (22.5, 23.4) 25.3 (24.6, 26.1) 27.9 (27.0, 28.9)
Low 10.5 (9.7, 11.3) 10.1 (9.8, 10.4) 12.5 (11.8, 13.3) 16.0 (14.7, 17.4)
General high school
(N = 22752) High 10.0 (9.1, 10.8) 10.1 (9.7, 10.5) 8.7 (7.9, 9.6) 7.3 (6.2, 8.4)
Mid-high 26.4 (25.3, 27.5) 26.6 (26.0, 27.2) 24.9 (23.8, 26.0) 22.9 (21.3, 24.6)
Middle 29.4 (28.8, 30.0) 29.4 (28.8, 30.0) 29.4 (28.8, 30.0) 29.1 (28.5, 29.8)
Mid-low 25.0 (24.0, 26.1) 24.8 (24.3, 25.4) 26.5 (25.4, 27.6) 28.3 (26.8, 29.9)
Low 12.2 (10.6, 10.6) 9.0 (8.6, 9.4) 10.5 (9.5, 11.4) 12.3 (10.7, 13.9)
Vocational high
school
(N = 10016) High 10.0 (8.7, 11.4) 10.4 (9.8, 11.0) 10.0 (8.7, 11.4) 9.4 (7.9, 10.9)
Mid-high 23.7 (22.2, 25.2) 24.1 (23.2, 24.9) 23.7 (22.2, 25.2) 23.0 (21.2, 24.8)
Middle 27.3 (26.4, 28.2) 27.3 (26.4, 28.2) 27.3 (26.4, 28.2) 27.2 (26.3, 28.1)
Mid-low 26.8 (25.3, 28.4) 26.5 (25.6, 27.4) 26.8 (25.3, 28.3) 27.5 (25.7, 29.2)
Low 12.2 (10.6, 13.7) 11.8 (11.1, 12.4) 12.2 (10.7, 13.6) 12.9 (11.0, 14.8)
Notes: Predicted probabilities (in %) were obtained from ordered probit models controlling for body image stress, self-reported health status, father’s and
mother’s education, household economic status, number of cars at home, having no bedroom for the student, number of computers at home, residence area
type, school level, and survey year. Conﬁdence Intervals are based on bootstrapped standard errors obtained from 1000 replications.
equal, male, middle school students with obesity are more
likely to be in the Low category compared with their normal
weight counterparts (14.7% versus 11.1%). Likewise, female,
middle school students with obesity are more likely to report
Low than those with normal weight (16.0% versus 10.1%).
For vocational high school students (both male and female),
predicted probabilities for self-reported school performance
do not diﬀer much by weight status.
Table 3 shows that coeﬃcient estimates on weight status
in the three restricted models (Panels A, B, and C) changeJournal of Obesity 5
Table 3: Ordered probit regression analysis of self-reported school performance†.
Variables Male Female
Middle school General high Vocational
high Middle school General high Vocational
high
Panel A: Neither body image stress included
Weight status (ref.: Normal weight)
Obesity −0.21∗∗ −0.21∗∗ −0.09∗ −0.33∗∗ −0.20∗∗ −0.07
Overweight −0.10∗∗ −0.02 −0.02 −0.15∗∗ −0.10∗∗ −0.02
Underweight −0.07∗∗ −0.09∗∗ −0.01 −0.02 −0.01 −0.03
P a n e lB :B o d yi m a g es t r e s si n c l u d e d
Weight status (ref.: Normal weight)
Obesity −0.21∗∗ −0.20∗∗ −0.09∗ −0.31∗∗ −0.18∗∗ −0.06
Overweight −0.10∗∗ −0.02 −0.01 −0.14∗∗ −0.09∗∗ −0.02
Underweight −0.07∗∗ −0.09∗∗ −0.01 −0.03 −0.01 −0.03
Body image stress 0.01 −0.09∗∗ −0.06∗ −0.10∗∗ −0.21∗∗ −0.08∗∗
Panel C: Health status included
Weight status (ref.: Normal weight)
Obesity −0.19∗∗ −0.20∗∗ −0.08 −0.33∗∗ −0.20∗∗ −0.07
Overweight −0.10∗∗ −0.02 −0.01 −0.15∗∗ −0.10∗∗ −0.03
Underweight −0.06∗ −0.08∗ 0.01 −0.01 −0.01 −0.02
Health status (ref.: Excellent)
Good 0.04∗∗ 0.01 −0.02 0.04∗ 0.09∗∗ 0.03
Fair −0.05∗∗ −0.04∗ −0.11∗∗ −0.01 0.04 0.01
Poor −0.06∗ −0.04 −0.18∗∗ −0.01 0.06 −0.04
Very poor −0.13 −0.23∗ −0.37∗ −0.52∗∗ −0.26∗ −0.18
Panel D: Both body image stress and health status included
Weight status (ref.: Normal weight)
Obesity −0.20∗∗ −0.19∗∗ −0.08 −0.31∗∗ −0.18∗∗ −0.06
Overweight −0.10∗∗ −0.02 −0.01 −0.14∗∗ −0.09∗∗ −0.02
Underweight −0.06∗ −0.08∗ 0.01 −0.02 −0.01 −0.02
Body image stress 0.02 −0.09∗∗ −0.06∗ −0.10∗∗ −0.21∗∗ −0.08∗∗
Health status (ref.: Excellent)
Good 0.04∗∗ 0.01 −0.02 0.04∗ 0.09∗∗ 0.03
Fair −0.05∗∗ −0.04∗ −0.11∗∗ −0.02 0.04 0.01
Poor −0.06∗ −0.04 −0.17∗∗ −0.01 0.05 −0.05
Very poor −0.14 −0.23∗ −0.37∗ −0.52∗∗ −0.27∗ −0.18
Notes: †Valuesforthedependentvariableincreasewithbetterself-reportedschoolperformance:fromLow,Mid-low,Middle,Mid-hightoHigh.Coeﬃcientsare
shown. ∗∗P<0.01, ∗P<0.0 5 .P a n e lDf u l lm o d e lr e s u l t sa r ee s t i m a t e sf r o mTable 2. Covariates include father’s and mother’s education, household economic
status, number of cars at home, having no bedroom for the student, number of computers at home, residence area type, school level, and survey year.
little, if at all, in magnitude or statistical signiﬁcance from
corresponding coeﬃcient estimates of the full model (Panel
D). Overall, both body image stress and poorer health status
are statistically signiﬁcantly associated with lower academic
performance. However, the small diﬀerences on coeﬃcient
estimates of weight status between the full and restricted
models suggest that body image stress and health status may
not play an important role in mediating this association.
Finally, obesity is associated with a higher likelihood
of being enrolled in a vocational over a general high
school among both male and female ﬁrst-year high school
students (Table 4). Even after including potential mediators,
the magnitude of the marginal probabilities does not vary
considerably.The likelihood of being enrolled in a vocational
schoolformaleobesestudentsis8.6percentagepointshigher
than their normal weight counterparts. This eﬀect is even
greater for female obese students whose marginal probability
of being in a vocational high school is 10.6 percentage points
higher than those with normal weight.
4. Discussion
Overall, our ﬁndings indicate that among South Korean
adolescents, overweight and obesity are more likely to be
associated with lower self-reported school performance, and
that obese adolescents are more likely to be enrolled in a6 Journal of Obesity
Table 4: Marginal probabilities (in percentage points) of being enrolled in vocational high school (versus general high school) among
ﬁrst-year high school students.
Variables Male Female
Panel A: Neither body image stress nor health status included
Weight status (ref.: Normal weight)
Obesity 8.7 (3.6, 13.7) 12.5 (6.6, 18.5)
Overweight 3.3 (0.1, 6.5) 2.5 (−0.9, 5.9)
Underweight 6.1 (1.6, 10.6) 1.5 (−2.4, 5.4)
P a n e lB :B o d yi m a g es t r e s si n c l u d e d
Weight status (ref.: Normal weight)
Obesity 8.3 (3.2, 13.3) 10.5 (4.5, 16.6)
Overweight 3.1 (−0.1, 6.3) 1.6 (−1.7, 5.0)
Underweight 6.1 (1.6, 10.6) 1.8 (−2.1, 5.7)
Body image stress 8.4 (5.3, 11.6) 10.5 (7.4, 13.6)
Panel C: Health status included
Weight status (ref.: Normal weight)
Obesity 9.0 (3.9, 14.0) 12.6 (6.6, 18.6)
Overweight 3.3 (0.1, 6.5) 2.5 (−0.8, 5.9)
Underweight 3.3 (0.1, 6.5) 2.5 (−0.8, 5.9)
Health status (ref.: Excellent)
Good −1.3 (−4.0, 1.5) −3.0 (−6.3, 0.2)
Fair −2.1 (−5.2, 1.1) −2.4 (−5.7, 1.0)
Poor −1.7 (−5.8, 2.4) −2.9 (−7.2, 1.5)
Very poor −15.7 (−22.7, −8.6) 2.8 (−11.7, 17.2)
Panel D: Both body image stress and health status included
Weight status (ref.: Normal weight)
Obesity 8.6 (3.6, 13.6) 10.6 (4.5, 16.6)
Overweight 3.1 (−0.1, 6.3) 1.7 (−1.6, 5.0)
Underweight 6.8 (2.2, 11.3) 1.8 (−2.1, 5.8)
Body image stress 8.4 (5.2, 11.5) 10.5 (7.4, 13.5)
Health status (ref.: Excellent)
Good −1.1 (−3.9, 1.6) −2.8 (−6.0, 0.5)
Fair −1.9 (−5.0, 1.2) −2.1 (−5.4, 1.1)
Poor −1.6 (−5.7, 2.4) −2.5 (−6.8, 1.8)
Very poor −15.3 (−22.3, −8.2) 3.7 (−10.8, 18.3)
Notes: Covariates include father’s and mother’s education, household economic status, number of cars at home, having no bedroom for the student, number
of computers at home, residence area type, and survey year.
vocational high school as opposed to a general high school.
Wedonotﬁndstrongevidenceforthemediatingroleofbody
image stress and health status in the association between
obesity and poorer school performance.
Thisstudyaddstoagrowingbodyofresearchconcerning
nonhealth consequences of excess weight. Although a nega-
tive relationship between obesity and academic performance
has been established in western countries, few studies are
available among Asian students. Given the rising tide of
obesity sweeping South Korea and other Asian countries,
these results are concerning. Without interventions that
eﬀectively reduce rising rates of obesity, Asia will soon
experience the high health and ﬁnancial costs of obesity-
related diseases currently aﬀecting western countries. These
results also provide a possible explanation on poorer labor
market outcomes observed among obese adults by showing
poorer school performance and a higher likelihood of
attending vocational high school among adolescents with
excess weight. The BMI tracking literature reveals that excess
weight in adolescence greatly increases the risk of obesity in
adulthood [27]. This study suggests that in South Korea, as
in the west, labor market outcomes may also be greatly inﬂu-
enced by BMI at younger ages. Obese youth who have poorer
grades and/or who enter a vocational track as opposed to a
general high school will have a more diﬃcult time entering
universityand/orcompetingforhigh-wagejobsinthefuture.
Twootherﬁndingsmeritattention.First,thereisahigher
m a g n i t u d eo fn e g a t i v ee ﬀects among females than males,
and among middle school students compared with high
school students. The highest magnitude of the negative eﬀectJournal of Obesity 7
is observed among female, middle school students. While
obesity is negatively associated with self-reported school
performance in middle school and general high school, the
association is not signiﬁcant in vocational school. It is not
clear whether these diﬀerences are due to diﬀerent peer
eﬀects by school type or selection process from middle to
high school. Second, our results do not provide support that
body image stress and health status explain a considerable
portionofthevariationsinself-reportedschoolperformance
or school choice by weight status. Future research is required
to better understand the mechanism for the link between
excess weight and poorer school performance in childhood
and adolescence.
This analysis has many strengths, including the large,
nationally representative sample size (N = 142783) and
the ability to control for individual and family factors that
are potentially correlated with both weight status and school
performance in separate models by gender and school type.
Indoingso,wewereabletoidentifyinterestingdiﬀerencesby
gender and school type. Even after controlling for a rich set
of potential confounders, our results suggest a considerable
magnitude of association between obesity and poorer self-
reported school performance for subsamples. This study,
however, has several limitations. The primary limitation is
the cross-sectional nature of the analyses. As a result, we
cannot say with certainty that excess weight is causing poor
school performance. Although we controlled for a number
of factors thought to confound and mediate the relationship
between weight and self-reported school performance, it
is still possible that the direction of causation is reversed
or that some unmeasured variable is causing both weight
gain and poor performance [11, 12]. Given that two-way
causality is plausible over multiple periods, a signiﬁcant
empirical challenge remains: to estimate the causal eﬀect of
obesity on academic performance in a dynamic modelling
framework. Second, the analysis relies entirely on self-
reported data, which may be limited in measuring overall
school performance [28]. This can be especially problematic
as two individuals with the same grades could self-report
diﬀerent school performance; likewise, self-report of weight
and height may result in additional bias. However, the
fact that our ﬁndings are consistent with those from other
countries suggests that none of these issues are substantially
biasing the results. Finally, the variable of body image
stress in our study is only a crude measure of the negative
psychological eﬀects of excess weight. Future studies could
use a well-developed and ﬁeld-tested instrument to better
capture the psychological consequences of obesity and test
the mediating eﬀects of obesity on school performance.
Despite these limitations, our study ﬁndings provide a
useful basis for future research which may attempt to further
explore these results using panel data and possibly identify
thelonger-termconsequencesofexcessweightinadolescence
in South Korea and other Asian countries.
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